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Report Follows
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Figure 7. Chlorophyll-a (a bioindicator of algal growth) concentration (A) and load (B) at CW -2 in 2005.

CW-1 was neither a source nor a sink for chlorophyll-a when looking at concentrations or weekly loads (6 A &

B). In contrast, at CW-2 both concentration and loads of chlorophyll-a indicate that it was a source of algae (Fig
7 A & B). These results were much different than the 2004 season, which indicated that input and outputs were

roughly equal.

The effects of CW design (volume, shape and configuration of input/outputs) on hydrologic flow path and
residence time may play an important role in carbon and nutrient capture. SOC levels were greatest near the
output and along the inlet-flowpath just beyond the active depositional area because these areas were less
affected by deposition. C:N ratios in the 0-5 cm soil depth across the W-2 appear to be systematic and may
indicate differences in source of SOC such as topsoil settling at the input, POC settling along the flowpath or
detritus accumulating from decomposing plant litter.

These systems appear to sequester carbon rapidly on an annual basis, however, dry periods in early spring
may result in oxidation of existing organic matter. Future work will attempt to document the amount of carbon
lost during these dry periods.

The presence of carbon and hydraulic residence time appears to play a major role in nutrient capture in
CWs. Removal of N from the water column occurs through denitrification and plant uptake. P removal from the
water column occurs through plant uptake and sorption to mineral particles. Organic carbon content appears to
play a role in the mineralogy of the submerged soils hence the P retention capacity. Removal of sediment and
POC from the water column occurs through deposition.

In 2004, it was found that W-2 was more efficient at trapping carbon and nutrients because it is older and
larger with a greater hydraulic residence time. W-2 also had a more established plant canopy, which can water
residence time by decreasing water velocity (Braskerud, 2002). Thus, conditions that optimize the degree of
denitrification, plant nutrient uptake, sorption and sedimentation are more prevalent in W-2 compared to W-1.
In 2005 this vegetative canopy did not emerge possibly because flood waters remained throughout the winter
and spring, hence seeds did not germinate. The absence of a plant canopy in W-2 appears to result in greater
export of algae over the 2005 season compared to W-1. Furthermore, the aging affect of W-1 appears to
improve its ability to filter materials from tailwater. This hypothesis will be explored further explored once the
complete data set is processed.

Results for DOC loads suggest that the mineral dominated CW systems in the Central Valley are a not
significant source of DOC (Fig. 5). At W-1, DOC loads indicate that the CW was a sink for DOC 70% of the
time. At W-2, input and output loads appear to be equal most of the time with the exception of August when it
was a sink for DOC (Fig. 5).



The conversion of flood plain agroecosystems to flow-through wetlands is becoming a popular land-use
practice nation wide, yet little information exists to document how these systems function in California. This
project directly addresses the needs of the Kearney mission. Information gained from this research and
monitoring program will allow us to identify factors that may improve the functionality of CWs as carbon sinks
and water purifiers. This information will also provide a basis to recommend a monitoring protocol that will
allow farmers to meet the agricultural waivers monitoring requirements in a scientifically sound and cost-
effective manner. There is evidence that carbon contained in CW soils may play an important role in the ability
of these soils to remove P and N. This will be investigated further in 2006 along with a detailed carbon budget
for the soils and sediment. Constructed wetlands have the potential to be excellent organic carbon and
contaminant sinks and represent the last opportunity for treatment before tailwaters are re-circulated back to the
SJR.



